Apicomplexan non-pigmented blood parasites of the genus Babesia occur widely in wild and domestic animals. In domestic hosts, particularly livestock, the parasites are often highly pathogenic causing clinical disease usually referred as babesiosis or piroplasmosis. Thus the disease is of great economic importance. The parasites invade erythrocytes where the trophozoites multiply by binary fission into pairs, or by schizogony forming tetrads. Multiple invasion of erythrocytes is common leading to destruction of the host cells, anaemia and death. Other clinical manifestations include jaundice and emaciation, but there is no endogenous development of the parasites in any of the tissues. Avian piroplasms have been described under a variety of generic designations but were ascribed to the single genus Babesia by Peirce (1975) . Little is known about their life-cycles and pathogenicity.
by blood inoculation from the donor bird into a recipient bird of the same species and also to a lesser kestrel (F. n. naumanni), but not to a canary. Corradetti & Scanga (1964) isolated a similar parasite, which they emended correctly to Babesia shortti, from a European kestrel (F. t. tinunnculus) in Sicily, and were able to transmit the parasite to four recipient kestrels, but not to canaries, crows or chickens. No further published records of B. shortti have appeared since 1964. This paper presents details of a new case and the first in a saker falcon (F. cherrug).
On November 3rd 1995, a male saker falcon 11 months old, of the subspecies Falco cherrug altaicus, was received at the facilities of the National Avian Research Centre (NARC) for its mandatory 35 days quarantine period. The bird was intended for a captive breeding programme of this rare subspecies.
The clinical history indicated that the falcon was recently imported into the United Arab Emirates (< 1 month), it had a reduced appetite and it was ejecting mutes of metallic-green in colour. At clinical examination, the bird showed marked icterus of the oral mucosa and conjunctiva. The bodyweight of the bird was 725 g, which is only slightly under the mean weight of a clinically normal male saker falcon (785g), and it was weak and dehydrated. A blood sample was collected for routine haematology analysis and faecal swabs were obtained for routine bacteriology and parasitology diagnosis. The latter proved negative to the presence of pathogenic bacteria or endoparasites. Haematology analysis was carried out following the techniques described by Hawkey and Samour (1988) , the results of which are presented in Table 1 .
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The haematology analysis revealed that the falcon was suffering from severe hypochromic anaemia as it can be assessed from the red blood cell count (RBC), haemoglobin level (Hb) and the haematocrit. The white blood cell count (WBC) was slightly high. The fibrinogen level was considered within the normal range for the species (Samour and others unpublished data). The examination of blood smears revealed an extensive variation in size and shape of the red blood cells as the film showed a very active erythropoiesis. During the examination, small (1 to 2 µm) and large (2 to 5 µm) irregular clear vacuoles surrounded by, what appeared to be, a slender inner basophilic ring and a slightly wider clear outer ring were observed in the cytoplasm of the red cells. Some vacuoles appeared to be subdividing into two or more smaller units (Fig 1 a & b) . It was estimated that the vacuoles were present in 34% of the 1000 red cells counted. The organisms were thought to be early stages of a Plasmodium sp. Blood films were sent to co-author (MAP) who identified the parasite as Babesia shortti. Unfortunately, the falcon died 6 days after admission into the quarantine station and on the same day of receiving the confirmed diagnosis.
Therefore it was not possible to perform any transmission trials or to preserve the parasite under liquid nitrogen conditions for future studies. However, full post-mortem examination was carried out and selected tissues were collected for histopathological investigation. At post-mortem examination, the liver was grossly enlarged, very friable and it was metallic green-yellow in colour. The lungs and the abdominal air sac membranes showed moderate sporulated colony growths of Aspergillus sp., probably A. fumigatus.
There was a moderate to severe parasitic presence of the nematode Serratospiculum sp. on thoracic and abdominal air sac membranes. The spleen was also enlarged and highly congested. The kidneys were pale and friable. The histopathology report revealed acute mononuclear dominated hepatitis, chronic cholangitis and pericholangitis. Some liver cells had undergone necrosis, while others were in a state of far developed degeneration with massively enlarged granular cytoplasm and hyperchromatic or vanishing nuclei. The Although the present case in a saker falcon together with the previous records from Egypt and Sicily are the only published ones specifically attributable to B. shortti, it is likely that the parasite recorded by Croft & Kingston (1975) was also B. shortti. They recorded a piroplasm found in 6 of 30 immature prairie falcons (Falco mexicanus) in Wyoming, USA as B. moshkovskii on the basis that Laird & Lari (1957) had earlier considered all avian piroplasms attributable to a single species. This view was clearly an error as discussed by Peirce (1973 Peirce ( , 1975 . Most Babesia sp are generally host specific at least at family level, as too are many other haematozoa. Schurenkova (1938) described B. moshkovskii from a lammergeyer (Gypaetus barbatus) a member of the Accipitridae, whereas falcons belong to the Falconidae.
These two families are hosts to distinct species of haematozoa i.e. Haemoproteus. Therefore on available evidence and from ecological considerations (Peirce, 1973 ) the parasites in falcons and lammergeyer are almost certainly separate species. Thus the parasite observed in F. mexicanus should be considered to be B.
shortti. The failure to transmit B. shortti to crows (Corradetti & Scanga, 1964 ) also supports the view that Laird & Lari (1957) were in error (Peirce, 1973) .
None of the vectors of avian Babesia spp. are known but assumed to be ixodid ticks (Peirce, 1973) . However, Croft & Kingston (1975) noted the presence of the argasid tick Ornithodoros concanensis on three prairie falcons, one of which was infected with Babesia, and considered this tick to be the vector.
Clearly it would be advisable to treat any premises where captive falcons are kept with a suitable safe acaricide to eliminate any ticks present, and also to carefully remove any ticks found on the birds.
The level of parasitaemia observed in the saker falcon (34%) was considerably higher than that reported by Mohammed (1958) in his birds (2.3 -5.0%), Corradetti & Scanga (1964) who recorded 3.0 -20.0%, and Croft & Kingston (1975) who observed levels of up to 8.0%. It is not known to what degree the level of parasitaemia may be influenced by concomitant infection with other disease agents. One of the experimental falcons used by Mohammed (1958) also had a concomitant infection with Haemoproteus at death, but no other clinical conditions were reported. It is interesting to note that Croft & Kingston (1975) also consider the presence of Serratospiculum to be a potential concomitant pathogen to Babesia in prairie falcons. The limited data available clearly suggests that B. shortti should be considered a potential pathogen in falcons and an accurate diagnosis made at an early stage.
Very few clinicians working with falcons in the Middle East, and indeed elsewhere, perform routine haematology analysis as part of the highly necessary laboratory diagnostic support. Yet, even fewer clinicians make any effort to confirm the identification of haemoparasites detected in routine blood smear 4 examinations. A misdiagnosis of Plasmodium for example, may lead to the administration of inappropriate chemotherapy which will almost certainly prove ineffective. The prevalence of B. shortti is considered to be more wide spread than current records suggest.
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